Objectives: To develop a comprehensive system of quality indicators for home care in China. Design: A modified Delphi technique and analytic hierarchy process. Participants: Twenty experts were invited to participate in the Delphi expert consultation. Methods: Experts rated the perceived importance of 92 potential indicators through two rounds of e-mail surveys in November and December 2016. The analytic hierarchy process was used to determine the relative importance of the quality indicators identified through the Delphi expert consultation. Results: The average authoritative coefficient was 0.815 ± 0.0432 (range: 0.75-0.90). After two rounds of Delphi expert consultation, 77 quality indicators were identified as important in the Chinese home care setting. The mean importance ratings ranged from 4.35 to 4.95 on a 5-point scale, with variation coefficients ranging from 0.04 to 0.15. The percentage of experts giving the maximum possible score on each item ranged from 45% to 95%. In the second round, the Kendall's W coefficients ranged from 0.363 to 0.570. As for relative importance, the weights were 0.198-0.490, 0.029-0.047 and 0.037-0.66 for first-level, secondary-level and third-level quality indicators, respectively, with all consistency ratio values less than 0.1. Conclusion: The absolute and relative importance of 77 indicators identified as potentially valid measures of the quality of Chinese home care was determined. This instrument is the first set of home care quality indicators developed specifically for mainland China, and it should be useful in evaluating and improving the quality of Chinese home care.
Introduction
Today, the need for home care is increasing rapidly due to global aging and a wide range of chronic diseases [1] . However, home care clients frequently experience various adverse events, such as drug adverse reactions, urinary catheter shedding, wounds, and falls. Studies reported rates for overall or multiple adverse events ranging from 3.5% to 15.1% [2] . To ensure the quality and safety during home care service, it is necessary to establish and apply a system of home care quality indicators.
Several types of home care quality indicator systems have been developed in various countries, with outcome-oriented tools being most widely used. Among them, the Outcome Assessment Information Set (OASIS) is used to control Medicare costs in the USA [3, 4] . The Resident Assessment Instrument-Home Care system (RAI-HC), which comprises the Minimum Data Set-Home Care (MDS-HC) and 30 items on home care risks, can help to provide detailed home care assessment; it was developed in the USA and has also been introduced into Canada [5, 6] and European countries [7] . In 2003, an international research group developed the Home Care Quality Indicators (HCQI), which have been introduced in 11 European countries [8] [9] [10] [11] .
These outcome-oriented quality indicators are widely used because it is quite difficult to evaluate structure and process quality during home care service. However, to ensure comprehensive quality, all three types of issues (structure, process and outcome quality) issues should be assessed using an appropriate framework [12] .
Donabedian's structure-process-outcome (SPO) model has been widely used to develop healthcare quality indicators and nursing quality indicator systems [12] . Outcome measures assess the impact of home care directly, but process measures determine which aspects of home care are problematic and thereby translate more readily into recommendations for improving quality. Moreover, for outcomes that are difficult to define (e.g. mental impairment) or difficult to identify (e.g. terminal illness), process measures may actually be preferable to outcome measures. Meanwhile, structural standards provide guidelines on organizational structure, staff qualifications and agency-level procedures such as admitting patients, assuring confidentiality and maintaining equipment [13] .
Although the development of home care quality indicators has tended to overlook structure and process measures, some recent efforts have been made to develop quality indicators based on the SPO framework. One of these is the Japanese Home Care Quality Assessment Index (HCQAI), which assesses home care quality on three dimensions: conditions of the impaired elderly (outcome), caregiver and caregiving situation (process), and the home care environment (input) [14, 15] . In Britain, experts at the National Institute for Health and Care Excellence are applying the SPO framework to develop a home care indicator system [16] .
There is no comprehensive system of home care quality indicators in China, which faces social, cultural, and political conditions different from those in the countries with existing sets of indicators. Therefore, the present research aimed to develop a home care quality indicator system suitable for China, using a modified Delphi method to assess the importance of 92 previously identified candidates for quality indicators that incorporate the SPO framework.
Methods

Initial construction of potential indicators
We drafted a list of potential indicators according to the following procedure. First, an extensive literature review of home care quality indicators was undertaken to collect an initial list of candidates. We searched Pubmed, CINAHL and Web of Science using terms such as quality indicator, home care, family care and home nursing. Second, we conducted a field study to explore the status of home care quality in China and identify key quality control issues that arise in actual practice. We selected three communities in the city of Shanghai for observation and extensively documented the home care environment, processes, and home care nurses' experiences at work. Third, qualitative interviews with eight home care managers and 10 home nurses, all of whom had at least 5 years of experience, and nine home care clients were conducted to identify key aspects of home care quality. Fourth, before we began our Delphi process, we held a meeting with experts to refine the potential quality indicators identified in the first three steps. Eight interdisciplinary experts working in home care quality control, nursing quality control, nursing education, and public health management discussed the validity and suitability of the items, which were arranged in the categories of structure, process and outcome, based on Donabedian's theory. Some of these experts also participated in the Delphi consultation.
As a result of these steps, three first-level (i.e. structure, process and outcome), 16 second-level and 73 third-level indicators were generated for Delphi expert consultation (see Table 1 ). Second-level indicators are sub-indicators for first-level indicators, and third-level indicators are sub-indicators for second-level indicators.
Expert selection
Twenty Chinese experts, identified through purposive sampling [17] , were recruited. They were experts in healthcare management in various settings, such as community institutions, medical schools and home care management organizations. The inclusion criteria for experts were that they had been engaged in healthcare management for at least 10 years and self-reported having extensive knowledge of home care, or, alternatively, that they had been involved in public health management for at least 10 years and self-reported having extensive knowledge in developing quality indicators, along with a relatively good understanding of home care. The experts also needed to be available to participate in several rounds of communication.
Data collection
The cover letter and questionnaire were distributed to panel members by e-mail. The cover letter explained the background, aim and methods of the survey. The questionnaire consisted of three parts.
First, demographic information such as gender, age, years of work experience, professional title, education level, foreign study experience and profession was collected.
Second, familiarity with home care quality indicators was measured on a 6-point scale (1 = very unfamiliar, 6 = very familiar). Experts were also asked to report the basis for their judgments. Four possible resources were listed: experience in quality management in home care or nursing, theoretical analysis of home care quality indicators, knowledge of literature on quality indicators, and instinct. Experts were asked to report to what degree they believed that each resource affected their judgments, rating its impact as significant, medium or small.
Third, each expert rated the 92 potential home care quality indicators as the first round of the Delphi expert consultation, as explained below.
The Delphi procedure
The questionnaires were delivered by e-mail in two rounds of Delphi consultation in November and December 2016, with the goal of reaching agreement on the importance of each indicator. The questionnaires were completed online. Reminders were sent to experts as needed during the second week of each round. All 20 experts responded in both rounds.
Delphi Round 1
In the first round, experts rated the importance of each of the 92 potential indicators on a 5-point Likert scale. To reduce the potential for differences in interpretation, a definition of each indicator was provided in each round. The experts were also invited to provide comments on each item and on the whole survey and to suggest the addition or deletion of particular items. Delphi Round 2 The same 20 experts participated in the second round, and the construction of the questions was based on the results of the first round. Between rounds, the results of the first round and the comments received were compiled and distributed anonymously.
Ethical considerations
Informed consent forms were completed by all participants and the confidentiality of individual experts' responses was protected throughout the two rounds of Delphi consultations.
Determining consensus
Minimizing the variance around the outcome is the ultimate goal to establish consensus in the Delphi technique [18] . The mean, standard deviation (SD) and coefficient of variation (CV) were calculated for all ratings across both rounds. Indicators were included after the first round if they met both of the following criteria: (1) the mean importance rating was more than 3.5 and (2) the coefficient of variation was less than 0.25. Indicators were considered for modification or deletion after the first round if they met any one of the following criteria: (1) fewer than 30% of respondents rated the item as 'very important,' (2) the mean importance rating was less than 4, (3) the coefficient of variation was greater than 0.25 and (4) experts suggested modifying a certain item and the research group considered the modification reasonable. Indicators were modified after the second round if they met any one of the following criteria: (1) fewer than 50% of respondents rated the item as 'very important,' (2) the mean importance rating was less than 4, (3) the coefficient of variation was greater than 0.25 and (4) experts suggested modifying a certain item and the research group considered the modification reasonable.
Data management and data analyses
All returned surveys were provided with a code number and the data were double-entered and checked for accuracy.
Descriptive data were used to analyze the experts' demographic characteristics, their authoritative coefficients and the concentration of and variations in their opinions using SPSS 21.0.
Active coefficients
Active coefficients of experts were measured by the response rate in each round. Higher active coefficients indicate that the expert was more concerned about the research topic.
Authoritative coefficients
The experts' authoritative coefficients (Cr) were determined by averaging their score for basis of judgment (Ca) and their degree of acquaintance with these questions (Cs) [19] . The six possible answers for acquaintance level were assigned scores of 1.0 (for 'very familiar'), 0.8, 0.6, 0.4, 0.2 and 0, respectively. Table 2 shows the scoring system used to rate experts' basis for their judgments.
Concentration and variation
Concentration of and variation in the experts' opinions were measured by mean scores and the coefficient of variation in the importance rating for each item. The higher mean score means this indicator is more important and the lower coefficient of variation means the less discrepancy in experts' opinions. A percentage of the 
Coordination of experts' opinions
The coordination of experts' opinions was also tested using Kendall's coefficient of coordination, with bigger W coefficient value meaning higher level of coordination. SPSS 21.0 was used.
Relative importance of quality indicators
The analytic hierarchy process was used to determine the relative importance of each quality indicator using the data from the second Delphi round. A higher weighting signifies a more important indicator. A consistency test was also conducted. If random consistency ratio (CR) was less than 0.1, the comparisons were considered acceptable. A value of CR greater than 0.1 indicates inconsistent judgments and suggests that the pair-wise comparisons should be revised [20] . In this step, yaahp 10.0 were used for data analysis.
Results
Characteristics and authoritative coefficient of experts
All 20 experts provided valid, complete responses in both Delphi rounds. The characteristics of the 20 participants are shown in Table 3 . Fifteen (75%) of them had worked for more than 20 years; 12 (60%) of them had a senior professional title; and the average authoritative coefficient for the experts was 0.815 ± 0.0432 (range: 0.75-0.90).
Concentration and variation in experts' opinions
In the first round, the mean importance ratings for the items ranged from 3.76 to 4.85, with variation coefficients from 0.08 to 0.29. The percentage of the maximum possible score for each indicator ranged from 25% to 85%. In the second round, the mean importance ratings ranged from 4.35 to 4.95, with variation coefficients ranging from 0.04 to 0.15. The percentage of the maximum possible score for each indicator ranged from 45% to 95%.
Coordination of experts' opinions
After modification, the coordination results in the second round were acceptable, with W coefficients ranging from 0.363 to 0.570 (see Table 4 ).
Indicator modifications
In the first round, one second-level and five third-level indicators were deleted; two secondary-level and 20 third-level indicators were revised. In addition, a new third-level indicator was added under the secondary-level indicator 'assessment related to home care operation.' As a result, three first-level, 15 second-level, and 60 thirdlevel indicators were generated for the second round of consultation. In the second round, one secondary-level and four third-level indicators were revised and one third-level indicator was deleted. The final set included three first-level, 15 second-level, and 59 thirdlevel indicators. Table 1 summarizes the progression of the indicators through the Delphi process.
Relative importance of quality indicators
Results of the weighting are shown in Table 5 . The weights of the first-level quality indicators for structure, process, and outcome were 0.312, 0.490 and 0.198, respectively, with CR = 0.047. Secondary-level weights ranged from 0.057 to 0.490, with CR 
Discussion
The meaning of developing Chinese home care quality indicators
Aging trends and the increased prevalence of chronic diseases in China have led to surging needs for home care, which requires a quality management system significantly different from those used in hospital care. In this study, based on the most widely used quality control model (the SPO model), the first comprehensive home care quality indicator system in mainland China was developed. Through literature review, field research, semi-structured interviews, expert consultation and application of the analytic hierarchy process, we achieved consensus on a home care indicator system appropriate for China. Using these indicators, quality management and comparisons between community health service centers can be implemented objectively.
The Delphi expert consultation
The response rates in both rounds of consultation were high, indicating that the experts considered developing a Chinese version of home care quality standards was an important issue. Experts had high levels of quality control experience in various fields such as health management, community or hospital nursing management, home care, and nursing education, and the inclusion of people who work in the home care field provided insider perspectives as well [21] . All authoritative coefficients were higher than 0.75, indicating that the result of the Delphi process was robust.
In the first round, the results for concentration, variation, and coordination of the experts' opinions were not ideal, reflecting the difficulty involved in reaching a consensus on all these indicators; moreover, some preliminary indicators were found to need modification. Besides, the definitions were also refined to ensure accurate understanding of each indicator. After these modifications, in the second round, the importance ratings for most indicators improved and the percentages of the maximum score also increased. Furthermore, the results of the W test in the second round were acceptable. Therefore, the final set of quality indicators can be considered a valid and useful tool to improve home care quality.
Interestingly, almost all the top 10 indicators in importance belonged to the structure and process dimensions, in strong contrast to Western home care quality indicator systems [8, 10] . This finding reveals that Chinese researchers and clinical home care staff value the structure and process indicators, which can give concrete information to help in managing home care quality.
The relative importance of the quality indicators
Among the first-level quality indicators, process quality had the highest weight (0.490), followed by structure quality (0.389). This result indicates that the experts considered the processes involved in home care service to be the most important part of home care quality management. Their answers may reflect the particular needs of Chinese home care, which is still in its development. The emphasis on structure quality, ranked second of the three first-level indicators, suggests a recognition that adequate home care staffing and facilities are necessary to ensure quality home care and that structure, process, and outcome quality are complementary and mutually influence each other. Among the secondary-level indicators, 'rules and regulations of home care' (a structure quality item) and 'assessment related to home care operation' (belonging to process quality) had the highest weights (0.130 and 0.121). The experts believed that sound rules and regulations are a key precondition for quality home care. They also indicated that prudent assessment is essential to ensure quality and safety in home care service.
Future research
More research is needed before this Chinese version of home care quality indicators can be introduced into clinical use. We are trying to developing a questionnaire, which is based on the findings of this Delphi consultation and analytic hierarchy process, that will make it possible to reliably evaluate the home care quality of a single institution and compare home care quality between different institutions.
The large (77) number of indicators in the final instrument could impose a relatively heavy burden in actual home care practice. Development of a computerized system or mobile application to administer this instrument could aid data collecting.
Limitations
The study was undertaken in the Chinese family care context, primarily in Shanghai. Generalization of the results to areas or countries with different types of home care services and resources must be attempted with caution. International readers must carefully consider the degree of comparability between their context and Shanghai. There is no agreed sample size for Delphi consultation studies [22] ; however, our number of participants may affect the generalizability of the findings. The sample of 20 experts was not very large, but the appropriate composition of experts [23] and the high level of commitment among participants may strengthen the reliability of the results.
The use of e-mail for communication in the Delphi process may have had some disadvantages when compared to face-to-face communication between experts, but we also encouraged respondents to make detailed comments and arranged a meeting with a group of experts prior to initiating the first Delphi round to obtain useful input.
Conclusion
This is the first study to develop a comprehensive home care quality indicator system for mainland China. Through two rounds of Delphi consultation, we attained good consensus on a final version of 77 home care quality indicators, which can be used to evaluate and improve home care quality in China and to provide reference data for international studies. The experts indicated that assessing structure and process quality, not just outcome quality, is important in such evaluations.
